Introduction
Infestation of Acanthaster planci (Linnaeus 1758) (crown-of-thorns starfish) is one of the most destructive biological disturbances in tropical coral reefs (Birkeland and Lucas 1990; Pratchett 2005; Pratchett et al. 2009; Pratchett 2010; Timmers et al. 2011 Rivera-Posada and Owens (2014) described the importance of osmotic shock as alternative method to control A. planci using sodium chloride as one of the chemicals used as osmotic stressor to the organism.
They found 100% mortality of A. planci at saturated concentration of sodium chloride, however, they did not examine the effect of NaCl at concentrations lower than 300 g/L. On the other hand, manual removal and dry acid injection of A. planci are the common practice of controlling A. planci outbreak, but it may endanger the health of the diver/collector because the spines of A.
planci carry a hematoxin called plancitoxins that are potentially hepatotoxic (Watanabe et al. 2009 ). Puncture wound from a spine is intensely painful and causes oedema, erythema and infection of the surrounding areas (Rivera-Posada et al. 2011) . Limiting the exposure of divers/collector to spines by injecting the organism with cheaper and environmental friendly chemicals (i.e. concentrated salt solution) would be safer.
Knowledge on the physiological characteristics (i.e.
osmo-and ion regulation) of A. planci is key to population control. Echinoderms lack excretory organs with poor ability to osmo-and ion regulate (Binyon 1961 (Binyon , 1972 Stickle and Diehl 1987) . Hence, they are considered osmoconformer, isosmotic and mostly isoionic animals (Stickle and Diehl 1987; Vidolin et al. 2007; Santos and Freire 2007; Freire et al. 2011) Ubaldo et al. 2007) . In this study we propose a better less harmful alternative population control compared to dry acid (sodium bisulphate), copper sulphate, TCBS and acetic acid, all of which are very prohibitively expensive in a developing economy such as the Philippines.
Materials and methods

Collection of samples
More than 700 A. planci (diameter in cm: 26.14±0.176; mean±SE) were collected in Tankaan 
Experimental design
The experiment followed a Randomized Complete
Block Design (RCBD) with blocks corresponding to ten replicates per treatment level with 10 individuals per each treatment. There were seven treatment levels as followed:
(1) puncture only, (2) planci per treatment level. Salt solutions were prepared using rock salts available from the wet market (example: 100 ppt＝100 g of salts dissolved in 1 L of freshwater).
We further analysed the final salt concentration by drying the salt in the oven at 60℃ for 24 hours and another 24hrs in the desiccators jar. Salts were weighed using Ohaus digital balance with 0.01 accuracy. Table 1 showed the initial and final salt concentration.
For each treatment, ten A. planci were placed in a plastic container filled with 100 L seawater (33-34 ppt) and provided with constant aeration for 24 hours. The water was regularly changed every 8 hours. Each starfish was injected five times (10 ml/injection) at the aboral region using a disposable syringe (Fig. 1) .
The righting time of individual A. planci was observed five times (1, 4, 8, 12 and 24 hours after injection).
Acanthaster planci was inverted and the time it took the animals to return to its original position were measured using a stopwatch and backed up with video camera. Each observation was stopped when the organism remained inverted after 15 minutes and was considered comatose 
Statistical analysis
The effects of salt concentrations (48, 145, 242 and 345 ppt) and time (1, 4, 8 and 12 hrs) post injection on the 
Results
Most of the A.planci injected with concentrated salt solution (except for puncture only, injection with ambient seawater and 48 ppt) failed to right themselves in the normal position and they remained indefinitely inverted for more than 15 minutes. This condition was considered comatose even if some parts of the body were moving (i.e. tube feet). There was a significant effect (p＝0.00) on the percent comatose starfish with time ( Table 2 ). The effect of salt concentration on the percent comatose starfish was also significant (p＝0.00). The interaction of time and salt concentration was also significant (p＝0.00; Table 1 ).
Increasing the salt concentration significantly shorten the time it took the A. planci to become comatose (see Fig. 2 ).
Thus, the animals got weaker over time. The greatest change in % comatose A. planci with time was 8 hours at salt concentrations 145 and 242 ppt. The greatest change in % comatose A. planci with saturated salt concentration was 345 ppt. (Fig. 4) .
Discussion
The righting response of starfish is a good indicator of Binyon 1961 Binyon , 1972 , making the members of the echinoderms isosmotic/ isoinic animals (Vidolin et al. 2007; Santos and Freire 2007; Freire et al. 2011) . Hence, they are unable to withstand significant ionic or osmotic gradient with respect to ambient seawater (Diehl 1986; Binyon 1972; Santos and Freire 2007; Freire et al. 2011 
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